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(57) ABSTRACT 

A SIMD processor includes plural processor elements (PEs) 
each having a processing unit for data processing, a register 
for holding data to be processed or already processed by the 
processing unit, a data transfer buS interconnecting with 
other PES, and a register controller for inputting a read or 
write Signal to the register. Read and write processing Steps 
in the processor are carried out by the register controller in 
response to the Signals which are Sent form the register 
controller and inputted into a register of Specific processor 
elements responding to an addressing Signal from an exter 
nal interface. The processor is capable of transferring data 
directly to a specific processor element, thereby achieving 
higher Speeds of data transfer and resultant data processing 
and makes flexible use of registers to thereby attain efficient 
data processing utilizing arbitrary combinations of the reg 
ister depending on bit width of the data. 

18 Claims, 13 Drawing Sheets 
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SINGLE INSTRUCTION STREAM 
MULTIPLE DATA STREAM PROCESSOR 

BACKGROUND 

1. Field 
This patent specification relates to a single instruction 

Stream multiple data stream (SIMD) processor having capa 
bility of parallel data processing for a plurality of image data 
by a single instruction for processing operation. 

2. Discussion of the Background 
AS in the recent developments of digital duplication 

machines, facsimile apparatuses, and other similar imaging 
Systems, more attention has been focused on the improve 
ment on image quality with increasing the number of picture 
elements and adopting color images. These recent trends 
result in the increase in the number of image data to be 
processed. 

The processing of image data is carried out, in general, 
repeating a similar set of processing Steps over image data 
of the entire picture elements. An SIMD type processor, 
therefore, has been of good use with its capability of parallel 
data processing regarding a plurality of image data by a 
Single instruction. 

These data processing may be achieved by, for example, 
using a plurality of operational units aligned. It is requisite 
for the data to be processed be transferred with a speed 
comparable to data processing Speed; otherwise the perfor 
mance of the processor may be dictated almost entirely by 
Speed of data access. 

In a conventional single instruction single data (SISD) 
type processor, the data to be processed are accessed Sequen 
tially from a memory by a program instruction from the 
processor, and its acceSS Speed is determined by bit width of 
the memory and transfer time. When this method of data 
access is adopted for an SIMD processor, the reduction is 
caused in performance of the processor, Since the data acceSS 
is carried out Sequentially at the expense of the advantage of 
parallel processing in the processor. 

The SIMD processor is therefore configured to access to 
data being processed by not an instruction from a processor, 
but direct access from an external memory data transfer unit 
to an internal input/output (I/O) register in the processor. 
That is, Simultaneously with executing processing Steps, the 
SIMD processor is capable of transferring various data, 
which are Subsequently processed, from an externally pro 
Vided memory to an I/O register, or which are already 
processed, from an I/O register to a memory through a 
memory data transfer unit. As a result, higher speeds is 
attained in data processing with the SIMD processor. 
The process flow of the above noted data transfer is 

carried out between the processor and external memory, as 
follows: (1) The external memory data transfer unit transfers 
data to be processed to the I/O register. (2) The processor 
instructs to transfer the data to be processed, which are 
already transferred from the external memory and held in the 
I/O register, from the I/O register to a processing register, 
and Subsequently initiates processing steps. (3) The proces 
Sor executes the processing Steps. During the execution, the 
external memory data transfer unit transferS data to be 
processed next to the I/O register. In addition, when any 
processed data (or resultant data) are already held in the 1/0 
register, the external memory data transfer unit transferS the 
resultant data from the I/O register to the external memory. 
And (4) upon the completion of the processing steps, the 
processor transferS the resultant results to the I/O register. 
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2 
Increased Speeds of data processing is thus attained with 

the SIMD processor through the above-mentioned steps of 
data transfer with the external memory data transfer unit, 
which are carried out Simultaneously with processing StepS. 
AS the methods of data transfer, there exemplified are the 

shift register method and Serial acceSS memory method. In 
the shift register method, as disclosed in Japanese Laid 
Open Patent Application No. 5-67203, the data held in a 
register is shifted Successively by bit in Synchronous with 
input clock Signals. 

In the shift register method, the data which are firstly 
transferred are held in the register of the Zero-th processor 
element, then shifted by one bit to be held in the register of 
the first processor element, and So on. Therefore, in the shift 
register method applied to an SIMD processor having, for 
example, 256 processor elements, 256 clock signals are 
necessary before the first transferred data be transferred to 
the register in the 255-th processor element. 

In the Serial acceSS memory method, as disclosed in 
Japanese Laid-Open Patent Application No. 6-4690, an input 
pointer generates an input pointer Signal represented by a 
logic “H”, then input the data into the input Serial access 
memory (SAM) of the processor element designated by “H”. 
In this method, the input pointer signal is shifted Succes 
Sively by bit in Synchronous with input clock Signals. 

In addition, during the first data transfer in the Serial 
acceSS memory method, the input pointer Signal addresses 
the Zero-th processor element, then data are held in the input 
SAM of the Zero-th processor element. Subsequently, during 
the Second data transfer, the input pointer Signal, in Syn 
chronous with input clock signals, addresses the first pro 
cessor element, then data are held in the input SAM of the 
first processor element. 

Therefore, in the case of the Serial access memory method 
applied to an SIMD processor having, for example, 256 
processor elements, 256 clock signals are to be input before 
the data be inputted into the input SAM of the 255-th 
processor element. 

There have been noticed Several Shortcomings in these 
methods Such as, for example, data have to be transferred 
also to odd-numbered processor elements, even when the 
data are transferred only to even-numbered processor ele 
ments. Also, data have to be transferred to all of the 
processor elements, when the data are to be transferred only 
to the last half (from 128th to 255th) of the elements. 

That is, the data cannot necessarily be transferred directly 
to specific processor elements by these methods. AS result, 
it takes unduly long time for the data transfer, to thereby 
result in the reduction in data processing Speeds. 

In addition, in data processing with processors, in general, 
the bit widths vary depending on applications executed, Such 
as widths of, an input register necessary for holding input 
data, an output register necessary for holding output data, 
and a register necessary for temporarily holding data. 
The bit widths of, an input register, an output register and 

a register for temporarily holding data, have been fixed for 
previously known SIMD processors. When the bit width of 
the data exceeds that of the processor, therefore, processing 
operation of data become unfeasible, thereby resulting 
another disadvantage. 

Further, Since the bit widths are same for input and output 
registers for previous processors, it is necessary to acceSS as 
many times as the number of the processor elements to 
transfer the data in all processor elements, to thereby cause 
still another drawback. 
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In addition, another drawback is noted regarding the 
number of line buffers, which follows. When a large number 
of line buffers are required for Some of applications, regis 
ters contained in processor elements are utilized as the line 
buffers. However, since the bit width of these registers are 
fixed in the previously known processors, processing opera 
tion becomes unfeasible for the data, for which the bit width 
exceeds that of the registers. 

SUMMARY 

Accordingly, it is an object of the present disclosure to 
provide an improved processor capable of transferring data 
directly to a specific processor element, thereby achieving 
higher speeds of data transfer and resultant data processing, 
and making flexible use of registers to thereby attain efficient 
data processing utilizing an arbitrary combination of the 
registers depending on the bit width of data. 

The following brief description is a Synopsis of only 
Selected features and attributes of the present disclosure. A 
more complete description thereof is found below in the 
section entitled “Description of the Preferred Embodi 
ments. 

A single instruction stream multiple data stream (SIMD) 
processor disclosed herein includes a plurality of processor 
elements each having a processing unit for data processing, 
and a data holding unit for holding data which are either to 
be processed or already processed by the processing unit, a 
data transfer buS interconnecting the processor elements, 
and an addressing unit for addressing a specific processor 
element. The data holding unit of the predetermined pro 
cessor element addressed by the addressing unit carries out 
either acquiring or outputting data by way of the data 
transfer bus. The data holding unit may further be formed to 
include a first data holding unit for holding data to be 
processed and a Second data holding unit for holding data 
already processed by the processing unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the following drawings, like references numerals will 
be used to refer to like elements in the various drawings, in 
which: 

FIG. 1 is a block diagram illustrating one embodiment of 
the SIMD processor disclosed herein; 

FIG. 2 is a block diagram illustrating one embodiment of 
the memory controller herein; 

FIG. 3 is a diagram illustrating the circuit construction of 
the SIMD processor according to one embodiment disclosed 
herein; 

FIG. 4 is a diagram illustrating the construction of the 
processor element according to one embodiment disclosed 
herein; 

FIG. 5 is a block diagram illustrating one embodiment of 
the processor disclosed herein, in which both a memory for 
the data be forwarded and a memory transfer block are 
provided on a single chip; 

FIG. 6 is a diagram illustrating a modification to the 
embodiment shown in FIG. 4; 

FIG. 7 is a diagram illustrating the circuit construction of 
the processor elements according to another embodiment 
disclosed herein; 

FIG. 8 is a diagram illustrating a modification to the 
embodiment shown in FIG. 7; 

FIG. 9 is a diagram illustrating the circuit construction of 
the processor elements according to Still another embodi 
ment disclosed herein; 
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4 
FIG. 10 is a block diagram illustrating the interconnection 

of the line buffers according to another embodiment dis 
closed herein; and 

FIG. 11 is a block diagram illustrating a modification to 
the embodiment shown in FIG. 10. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In the detailed description which follows, specific 
embodiments of the processor particularly useful in image 
data processing are described. It is understood, however, that 
the present disclosure is not limited to these embodiments. 
For example, it is appreciated that the processor disclosed 
herein may also be adaptable to any form of data processing, 
particularly parallel data processing. Other embodiments 
will be apparent to those skilled in the art upon reading the 
following description. 
An SIMD processor disclosed herein includes a plurality 

of processor elements, each having a processing unit for data 
processing, and a data holding unit for holding data which 
are either to be processed or already processed by the 
processing unit, a data transfer bus interconnecting the 
processor elements, and an addressing unit for addressing a 
Specific processor element. The SIMD processor is charac 
terized by the data holding unit of the Specific processor 
element, which is addressed by the addressing unit and 
carries out either acquiring or outputting data by way of the 
data transfer bus. 

The data holding unit may further include a first data 
holding unit for holding data to be processed, and a Second 
data holding unit for holding data already processed by the 
processing unit. 

Since the data to be processed can be held directly in the 
data holding unit of the Specifically addressed processor 
element with the above noted construction of the processor, 
the data can be transferred directly to a specific processor 
element. Likewise, when already processed data are 
outputted, the data can be outputted from a specific data 
holding unit of the addressed processor element. As a result, 
higher Speeds are achieved for data transfer, thereby attain 
ing also higher Speeds of data processing. 

According to another embodiment disclosed herein, the 
SIMD processor includes a plurality of processor elements 
each having a processing unit for data processing, and a data 
holding unit for holding any of data to be processed and 
already processed by the processing unit, a data transfer bus 
interconnecting the processor elements, an addressing unit 
for addressing a specific processor element, and a signal 
generating unit for inputting to the data holding unit either 
input Signals for acquiring data to be processed from the data 
transfer bus to Subsequently hold the data in the data holding 
unit or output Signals for Outputting processed data held in 
the data holding unit to the data transfer bus. 

In the present embodiment, the addressing unit is config 
ured to address a specific processor element, and the data 
holding unit of the predetermined processor element 
addressed by the addressing unit carries out either acquiring 
or outputting data by way of the data transfer bus in response 
to the Signal inputted to the data holding unit from the Signal 
generating unit. 
AS a result of construction just described, by Sending 

input signals for holding data to be processed, which are 
held in the data holding unit, from Signal generating unit to 
the data holding unit, the data holding unit Serves to acquire 
and hold the data to be processed. Alternately, by Sending 
output signals for Outputting already processed data from 
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Signal generating unit to the data holding unit, the data 
holding unit Serves to output the data already processed. 

The use of the registers can therefore be made consider 
ably flexible and data processing becomes feasible with the 
Suitably Selected combination of registers depending on the 
bit number of input or output data. 

In addition, a plurality of the processor elements in the 
processor may be formed to be paired Such that each of two 
neighboring, paired processor elements are assigned, 
respectively, by an odd or even number and that one 
identical address is assigned to the paired processor ele 
ments. A data transfer bus is then assigned to the even 
numbered processor elements and another data transfer bus 
is assigned to the odd-numbered processor elements. 
Furthermore, the data holding unit in the paired processor 
elements addressed by the addressing unit can carry out 
acquiring or outputting data by way of corresponding data 
transfer bus. 

AS a result of construction described above, data transfer 
for both even- and odd-numbered processor elements can be 
carried out by addressing once a paired processor Via 
corresponding data transfer bus which is respectively 
assigned to either the even- or odd-numbered processor 
element. 

The transfer is therefore achieved of a larger amount of 
data by a single transfer addressing, to thereby attain higher 
Speeds in data transfer and resultant data processing. 

In another aspect of the embodiment disclosed herein, the 
SIMD processor may additionally include a predetermined 
number of data holding units. Utilizing these holding units, 
processing operation of the data can be carried out by 
dividing data into predetermined processing units, then 
acquiring the data by the units from the data holding unit, 
and processing the data by the divided units. 
AS a result, data processing becomes feasible for the data 

with Volume exceeding the capacity of data holding units in 
the processor element. 

For example, even when the processing number (i.e., 
pixel number) on one line increases, it becomes feasible for 
portions of the data be held in external data holding units 
such as line buffers. The data can Subsequently be divided 
into a number of processing units to be Subsequently input 
ted and processed in a repeated manner. Therefore, data 
processing becomes feasible with relative ease for image 
data with an increased pixel numbers as well. 

The following examples are provided to further illustrate 
preferred embodiments of the SIMD processor disclosed 
hereien. 

Exemplary Embodiment 1 
Referring to FIG. 1, an SIMD processor is provided which 

includes a global processor 2, a plurality of processor 
element (PE) blocks 3a which exemplified by 256 of these 
blocks in the present embodiments, an external interface 4 
connected to a memory controller 5. 

Responding to commands from the global processor 2, the 
memory controller 5 enables a direct access to data, which 
is to be presently operated, from a memory 6 to a register file 
31 which is located in the processor in use for input/output 
processing. 
As also shown in FIG. 1, the memory controller 5 is 

connected to the register file 31 in an SIMD type processor 
1 by way of a data transfer port of the external interface 4. 
The memory controller 5 serves to transfer data from 
register file 31 to memory 6, and Vice versa. Being con 
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6 
trolled by memory controller 5, a register 31b is mapped into 
an I/O space and enabled to be either readable or writable 
with outputting Several controls Such as address, clock, and 
read/write. 
From the global processor 2 to the memory controller 5, 

I/O Signals are entered by way of a bus, Such as address, 
data, and control Signals. The global processor 2 executes 
various commands related to respective processing Steps to 
be entered into processing Setup registers (not shown). In 
addition, the global processor 2 instructs the memory con 
troller 5 to automatically execute a predetermined Set of 
processing Steps through a start code entered into a start 
register (not shown) of the memory controller 5. 
With this configuration, data in the register file 31 can be 

either inputted or outputted Simultaneously with ongoing 
processing operation implemented by instructions from the 
processor. 

FIG. 2 is a block diagram illustrating the operating 
circuits for the memory controller 5 according to one 
embodiment disclosed herein. The memory controller 5 
includes a write buffer 54 for implementing data write to the 
memory 6, a read buffer 55 for implementing data read from 
the memory 6, a PE controller 52 for controlling the PE 
register file, a RAM controller 53 for controlling the 
memory 6, and a sequence unit (SCU) 51. 
An output port of the external interface 4 of the SIMD 

processor 1 is connected to the write buffer 54, while an 
input port is connected to the read buffer 55. 
AS illustrated in FIG. 3, the global processor 2 contains a 

program RAM 21 which Stores programs for controlling the 
global processor 2, processor element blocks 3, external 
interface 4 and memory controller 5; and a Sequence unit 22 
which controls, according to the instruction from the pro 
gram RAM 21, the global processor 2, processor element 
blocks 3, external interface 4 and memory controller 5. 
To be more specific, the Sequence unit 22 is configured to 

control an arithmetic and logic unit (ALU) 23 and other 
Similar units provided in the global processor 2. The unit 
ALU is detailed hereinbelow. 

In addition, the Sequence unit 22 controls register file 31, 
which is contained in the processor element blockS 3, and 
operational arrayS 36. These unit, the processor element 
blockS3 and operational arrayS36, are also detailed later on. 
The operational arrays 36 contains a multiplexer 32, a shift 
extension circuit 34, an ALU 34 and a register 35. It is noted 
that the global processor 2 is of aforementioned SISD type, 
which executes one processing Step responding to one 
processing command. 

Furthermore, the Sequence unit 22 provides the memory 
controller 5 with processing Setting data and commands for 
transferring data. 
The memory controller 5 sends to the external interface 4 

according to the processing Setting data and commands for 
transferring data from the Sequence unit 22, address control 
Signals for addressing the processor element 3a, read/write 
Signals for instructing read/write processing Steps to the 
register 31b in the processor element 3a, and clock control 
Signals for generating clock signals. 

In this context, it is worth to note that write signals of the 
above read/write Signals are used for transferring data being 
processed from a data bus 41d to be held in the register 31b 
of register controller 31a. While read signals of the above 
read/write Signals are for instructing register 31b to Send 
processed data to data buS 41d, which are held in the register 
31b of register controller 31a. 
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The memory controller 5, responding to commands from 
the global processor 2, also generates Signals for assigning 
the address of the processor element 3a contained in the 
processor element block 3 (hereinafter referred to as 
addressing commands) to Subsequently send them from the 
external interface 4 to the register controller 31a of the 
processor element 3a via an address bus 41a. 

In addition, the memory controller 5 also sends signals for 
instructing read/write processing steps (hereinafter referred 
to as read/write commands) to the register 31b in the 
processor element 3a, via a read/write Signal 41b. 

Furthermore, the memory controller 5 Sends clock signals 
to the register controller 31a in the processor element 3a, Via 
a clock signal 41c. 
AS described earlier, the memory controller 5 also pro 

vides to a data bus 41d the data stored in the external 
memory 6, which are exemplified by 8 bits parallel data in 
the present embodiment. The format of the just described 8 
bits parallel data may Suitably be changed depending on the 
kind of the data. 

The data buS 41a is also used for transferring processed 
data held in the register 31b to the external memory 6 
provided exterior to the SIMD type processor 1. 

It is noted that, since the memory 6 serves to store both 
of data being operated as well as already processed, this may 
alternately be provided interior of the SIMD processor 1. In 
addition, although the transfer of data between memory 
controller 5 and memory 6 is described as 8 bits parallel data 
in the present embodiment, other data formats may Suitably 
be selected depending on the kind of the data. In addition, 
other processing steps by the memory controller are 
described hereinbelow. 

The global processor 2 contains the ALU 23 for carrying 
out arithmetic and logic operations according to the instruc 
tion from the above sequence unit 22, and data RAM 24 for 
Storing operational data. The global processor 2 also con 
tains a Series of registerS25 for holding data to be processed. 

The Series of the registers 25 include program counter 
(PC) for holding addresses in the program, Versatile registers 
Such as G0-G3 registers for Storing operational data, Stack 
pointers (SPs) for holding addresses in shunting RAMs 
during either shunting or restoring period, ring registers 
(LSS) for holding call initiating addresses during Subroutine 
calling periods, a link interrupt (LI) register and a link 
non-maskable interrupt (LN) register for holding jump ini 
tiating addresses during interrupt request (IRQ) and non 
maskable interrupt request (NMI) periods, and processor 
Status registers (P) for holding status parameters of the 
processors. In addition, these registers 25 are connected to 
the registers 35 to exchange data therebetweeen. 
As illustrated in FIGS. 1 and 3, processor element block 

3 contains a plurality of units or processor elements 3a, each 
including register file 31, multiplexer 32, Shift extension 
circuit 33, ALU 34 and register 35. 
AS an exemplary configuration according to the present 

embodiment, the register file 31 includes, for each processor 
element unit, 32 of the 8-bits registers to thereby form a 
register array constituting 256 bits described just above. 

The register file 31 therefore includes the plurality of 
registers such as R0, R1, R2, ... R31 for each unit of the 
processor element (PE) 3a with an operational array 36. 
Each register file 31 is then provided with one read port and 
one write port, for each of the operational array 36, and can 
be accessed from this array 36 via an 8-bits read/write bus. 
Twenty-four of the 32 registers are configured to be accessed 
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8 
from the exterior, thereby for an arbitrary register being 
capable of executing read/write processing Steps in response 
to externally inputted clock and read/write controls. 
The 32 registers are also configured to have external 

access to a register in any of the processor elements through 
an external port by addressing the number of that processor 
element (i.e., one of 0 through 255). Therefore, the number 
of the external port for the external access, amounts to 24. 
In addition, the external access to the register is configured 
to form 16-bits data by pairing an even-numbered processor 
element with an odd-numbered, to thereby be accessed 
Simultaneously to two registers by a single acceSS Step. 
The number of the processor element3a is describe above 

as 256 in the present embodiment. However, the number is 
not limited to that value and may suitably be selected 
depending on the kind of the data and circuit configuration. 

In addition, the above-mentioned addressing the number 
(0 through 255) is carried out by the instruction of the 
Sequence unit 22 of global processor 2, Starting with the 
number 0 for the register nearest to the external interface 4, 
and So on. 
The register file 31 in the processor element 3a is pro 

vided with the register controller 31a and two kinds of 
registers 31b and 31c. In the present embodiment, there are 
included in every unit of the processor element 3a, 24 pairs 
consisting of register controller 31a and register 31b, with 
additional 8 registers 31c. 
Among the plurality of the registers, only portions of 

those included in two of the processor elements 3a are 
shown in FIG. 4. The notation 1PE represents herein one 
processor element3a. In addition, although the registers 31b 
and 31c are described to be 8-bits in the present 
embodiment, other bit numbers may suitably be selected 
depending on the kind of the data. 
As illustrated in FIG. 4, the register controller 31a is 

connected to the external interface 4, via address bus 41a, 
read/write Signal 41b, and clock signal 41c. 

Responding to address Setting Signals which are Sent via 
an address bus 41a from the memory controller 5 to the 
external interface 4, the register controller 31a decodes the 
address Setting Signals. When the decoded address Setting 
Signal is found in coincidence with the previously inputted 
address Signals, the register controller 31a acquires read/ 
write commands from the memory controller 5 via read/ 
write Signal 41b in Synchronous with the clock Signals which 
are Sent from memory controller 5 via clock signal 41c. 
These read/write commands are Subsequently transferred to 
the register 31b. 
The register 31b is capable of either holding data, which 

is externally inputted to be processed by the ALU 34, or 
outputting data processed by the ALU 34. Namely, the 
register 31b is configured to be able to Serve as either an 
input or an output register. In addition, it also serves as a 
temporary Storage of the data either to be processed or 
already processed, Such as register 31c which is detailed 
later. Although the data bit in the register 31b is described as 
8 bits in the present embodiment, other data formats may 
Suitably be Selected depending on the kind of the data. 
When write commands are received from the register 

controller 31a, the register 31b acquires and holds data to be 
processed via a data buS 41d. In contrast, when read com 
mands are received from the register controller 31a, the 
register 31b outputS data, which are already processed and 
then held therein, to the data bus 41d. Subsequently, these 
data are transferred through the external interface 4 to a 
write buffer 54 of the memory controller 5 to be stored in the 
memory 6. 
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In addition, the register 31b is connected to a multiplexer 
32 by way of the data bus 41d which is capable of trans 
ferring 8 bits parallel data. AS indicated earlier, the register 
31b is configured to Serve as either an input or an output 
register. That is, the data either to be processed or already 
processed by the ALU 34 can be transferred to the register 
31b via the data bus 36. 

This data transfer is carried out, according to the com 
mands Sent from the Sequence unit 22 of the global processor 
2 by way of read Signal 26a and write signal 26b, which are 
both connected to the global processor 2. Namely, when read 
commands are received from the Sequence unit 22 of the 
global processor 2 via read signal 26a, the register 31b 
acquires and holds the data which are processed by the ALU 
34 and transferred via the data bus 36. In contrast, when 
write commands are received from the Sequence unit 22 of 
the global processor 2 via write signal 26b, the register 31b 
outputs, to the data bus 36, the data which are already 
processed and then held therein. These data are transferred 
to the ALU 34 to be processed subsequently. 

The register 31c is configured to temporarily hold before 
the data which are to be processed be transferred from, or the 
data already processed be transferred to the register 31b. 
Unlike the register 31b, the register 31c does not operate in 
a manner described earlier, in which data transferS are made 
between the memory 6 through the memory controller 5. 

The operational array 36 includes the multiplexer 32, shift 
extension circuit 33, 16-bits ALU 34, and 18-bits register 35 
which further contains 16-bits A and F registers. 

The processing Step executed by the commands from the 
processor element 3a is primarily carried out by inputting 
the data readout from the register file 31 into one of two 
inputs of the ALU 34, inputting the content in the A register 
of the register 35 into the other of the two inputs of the ALU 
34, and Subsequently storing the processed results into the A 
register. The processing is therefore carried out between A 
register and RO-R31 registers in the register file 31. 
A(7 to 1)-multiplexer 32 is provided herein to connect the 

register file 31 to the operational array 36, So as to Select the 
data to be processed from Seven processor elements 3a. That 
is, there Selected are three neighboring processor elements 
toward the left, three toward the right, from the column of 
the multiplexer, and one in the middle column of the 
processor element (FIG. 3). In addition, 8-bits data in the 
register file 31 are shifted by arbitrary bits toward left by the 
shift extension circuit 33, to Subsequently inputted into the 
AUL 34. 

Furthermore, the valid/invalid control for the processing 
is carried out for respective processor elements 3a by 8-bits 
conditional registerST (not shown). As a result, the Selection 
of one processor element 3a becomes feasible to access the 
one for respective processing Steps among the plurality of 
the processor elements. 
AS indicated above, the multiplexer 32 is connected not 

only to a data bus 36 of the processor element 3a located in 
its own column but also to six data buses 36 of the 
neighboring processor elements 3a on both left and right 
Sides of the column. 

The multiplexer 32 can therefore be able to select one 
processor element 3a out of the Seven and Send the data 
which are held in the registers 31b and 31c to the ALU 34. 
Alternately, the multiplexer 32 sends the data, which are 
already processed by the ALU 34 to the registers 31b and 
31c in the selected processor element 3a. 

With this configuration including the multiplexer, the 
processing data which are Stored the registers 31b and 31C 
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of processor elements 3a in the neighboring column, 
becomes feasible. The processing capability of the SIMD 
type processor is therefore increased. 
The shift extension circuit 33 serves to shift the data sent 

from the ALU 34 by a predetermined bits to Subsequently 
send to ALU 34. Alternately, the shift extension circuit 33 
shifts the processed data sent from the ALU 34 by a 
predetermined bits to Subsequently Send to multiplexer 32. 
The ALU 34 serves to carry out arithmetic and logic 

operations according to the both data, ones Sent from the 
shift extension circuit 33 and the others held in the register 
35. 

Although the data bit for the ALU 34 is so far described 
as 16 bits in the present embodiment, other data formats may 
Suitably be Selected depending on the kind of the data. 
The data Subjected to the arithmetic and logic operations 

are subsequently held in the register 35 to be transferred 
either to the shift extension circuit 33 or to the general 
purpose register 25. 

Referring now to FIG. 4, the methods are detailed to 
access externally to the register file 31 of the processor 
element 3a. There included in the FIG. 4 are a plurality of 
external ports of the external interface 4, provided with an 
8-bits address, a read/write Signal for addressing either read 
or write processing Steps at its high or low level, 
respectively, a clock for timing data transfer, and an 8-bits 
data for transfer. 

These signals are transferred to the external interface 4 to 
be Subjected to either timing or buffering, and Subsequently 
transformed to a plurality of internal Signals. Such as address, 
read/write, clock and data. 

Although these signals are Sent to respective registers of 
the register file 31, the read/write processing Step is executed 
to only one of the registers, the address of which is in 
coincidence with the address which is presently obtained 
after decoding the above address Signals for corresponding 
processor elements 3a. Accordingly, a register controller 
31a is herein provided for decoding the address signals for 
respective processor elements 3a and for controlling the 
read/write processing Step. In addition, responding to read/ 
write commands (i.e., W1 for write and R1 for read) entered 
via the read/write signal 41, the I/O register 31b executes the 
data transfer via the data bus 41d connected to the external 
interface 4. 

Since the I/O register 31b carries out data transfer 
between the operational array 36 as well, this register 31b is 
provided with the other I/O port. The data transfer is thus 
achieved between the register 31b via a data bus 37 (D2), 
responding to another set of control signals for write (W2) 
and read (R2), which are generated by the global processor 
2 and transferred via read Signal 26a and write signal 26b, 
respectively. 

Although two Sets of the register files 31 in conjunction 
with the processor element 3a are shown in FIG. 4, 256 sets 
of them are provided in the embodiment disclosed herein, 
including the register files 31 and processor elements 3a. In 
addition, in order to Select among the 256 Sets, an address of 
8-bits width is necessary. This indicates that the address bit 
width may vary depending upon the number of the processor 
elements 3a. Although the data bit is described herein as 8 
bits in the present embodiment, it may Suitably Selected 
depending on the amount of data transferred at one time. 

Being configured as described hereinabove, the SIMD 
processor 1 disclosed herein has a variety of processing 
capabilities to thereby provide numerous advantages, which 
follow. 
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When the data stored in memory 6 are intended to be 
transferred to certain processor elements 3a, this transfer is 
achieved by entering only once a clock signal assigned to 
those processor elements 3a. For example, when data are to 
be transferred only to even-numbered processor elements 
3a, a clock Signals for those elements are enough to be 
addressed. Since no data transfer is made necessary to other 
add-numbered processor elements 3a during the transfer, the 
data transfer can be achieved at higher Speeds, to thereby 
facilitate to achieve higher data processing with the SIMD 
processor 1 disclosed herein. 

In contrast, when processed data held in the register 31b 
are intended to be transferred to the memory 6, this data 
transfer can be achieved by being Selected an address 
assigned to a certain processor element 3a by the memory 
controller 5, then entering only one clock signal. In this case 
also, data transfer can be achieved at higher Speeds, to 
thereby facilitates higher data processing as well. 
AS indicated earlier, there are included 24 registers 31b in 

every unit of the processor element 3a in the present 
embodiment, and they are each capable of either holding 
data which is either externally inputted to be processed or 
outputting processed data. That is, the registers 31b each 
Serves as an input register and an output register as well. 
AS an exemplary case, a processing application is 

assumed, in which the data transferred from the memory 
controller 5 to the processor element 3a (i.e., input data) are 
of 56 bits, the data transferred from the processor element3a 
to the memory controller (i.e., output data) are of 32 bits, and 
the data temporarily held are of 80 bits. In such a case, the 
registers are available with seven of the registers 31b as the 
ones for holding 56-bits input data (8 bitsx7=56 bits), and 
four of the registers 31b as the ones for holding 32-bits 
output data (8 bitsx4=32 bits). 
AS exemplified just above, processing operation is fea 

Sible as long as the total number of the input and out data bits 
do not exceed 8 bitsx24=192 bits. 
AS indicated earlier, 8 registers 31c are included in every 

unit of the processor element 3a in the present embodiment. 
The data can be therefore held therein up to 8 bitsx8=64 bits. 
However, for the temporarily held data of 80 bits, as 
exemplified just above, the registerS 31c alone are short by 
16 bits (=80 bits-64 bits). In such a case, since the register 
files 31 are capable of temporarily holding data, two (8 
bitsx2=16 bits) of the still unused 11 (=24-7-4) of the 
registers 31b can be utilized for temporarily holding the 
data. 

Since the registers 31c are thus considerably flexible in 
use for the processing, the method of arbitrarily combining 
registers, for example, is Suitably Selected depending on the 
bits of the data to be processed. This facilitates to broaden 
the range of applications feasible by the SIMD processor, 
which is advantageous over known similar processors. 

Although the external ports of the external interface 4 are 
described as outside terminals, other forms of the ports may 
also be Suitably employed. Namely, the Selection of an 
arbitrary register is feasible by decoding an address Setting 
Signal and controlling read/write Step with respect the unit of 
the processor elements 3a shown in FIG. 3 and by having 
access to one of the processor elements 3a through the 
memory transfer block 7 on that chip. This is achieved even 
in the case where both the memory 6 for the data be 
forwarded and a memory transfer block 7 are provided on a 
Single chip, particularly without outside terminals, as illus 
trated in FIG. 5. 

Referring now to FIG. 6, a modification of the above 
embodiment will be described. In the configuration of FIG. 
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6, there are provided two of the fundamental structures of 
FIG. 4. Since 24 of the I/O registers 31b are provided, and 
additional 8 of registers 31c are operational registers 31C 
which are accessible only from the operational array 36, as 
described earlier referring to FIG. 3, the following process 
ing operation becomes feasible with the configuration of 
FIG. 6. 

For example, an application is assumed, in which input 
data are of 56 bits, output data are of 32 bits, and data 
temporarily held are of 80 bits. In Such a case, the registers 
are available So as to include Seven of the registers 31b as 
external input registers and four of the registers 31b as 
external output registers. In addition, additional registers up 
to 10 become available with the configuration of FIG. 6, 
which are consisted of eight operational registerS 31C and 
two I/O registers 31b for temporarily holding the data. 

Therefore, data processing becomes feasible with flexible 
use of arbitrary combinations of the register as long as the 
total number of the input and out data bits does not exceed 
192 bits and the total number further including temporarily 
held data does not exceed 256 bits. 

It should be noted that the present configuration is advan 
tageous over previously known constructions, Since the 
latter are not capable of operating the data, the bit width of 
which exceeds at least one of the fixed bit widths, because 
of their fixed bit widths of input, output, and operational 
registers. 

Exemplary Embodiment 2 
Another illustrative embodiment of the SIMD processor 1 

is detailed hereinbelow, referring to FIG. 7, wherein com 
ponents similar to those in FIG. 1 are shown with identical 
numerical designations, unless otherwise indicated. To Sim 
plify the ensuing description of the processor, descriptions 
similar to those in the embodiment 1 are abbreviated. 

The SIMD processor disclosed herein is characterized by 
pairing the processor elements 3a Such that each of two 
neighboring processor elements are assigned, respectively, 
by an odd or even number and that one identical address is 
assigned to the paired processor elements. 
The SIMD processor is also characterized by the 

configuration, in which a data bus 46a connecting the 
even-numbered processor elements 3a (or data bus for even 
elements) and another data bus 46b connecting the odd 
numbered processor elements 3a (or data bus for odd 
elements) are also assigned to respective pairs of the pro 
ceSSor elements 3a. 

In addition, the SIMD processor is further characterized 
by an additional feature, in that data transfer between the 
memory controller 5 and the memory 6 provided outside of 
the SIMD processor 1 is carried out not by 8 bits as in the 
first embodiment but by 16 bits in parallel. These 16 bits 
include two 8-bits allocated, respectively, to the even 
numbered and odd-numbered processor elements 3a. 
The embodiment of the SIMD processor having the above 

noted characteristics will be detailed hereinbelow. 
From the global processor 2 to memory controller 5, I/O 

commands Such as for address, data, and control are entered 
via bus lines. The global processor 2 Sends operational and 
other similar signals to operation instructing registers (not 
shown). In addition, responding to a start code entered into 
Start registers (not shown) by the global processor 2, 
memory controller 5 initiates automatically executing a 
predetermined set of processing Steps. 
On receiving an address control command from the 

memory controller 5, the external interface 4 transfers this 
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command to processor element 3a via the address bus 41a, 
to thereby addressing is attained to a pair of the processor 
elements 3a, that is, to two processor elements 3a Simulta 
neously. 

The register controller 31a Subsequently decodes the 
address Setting Signals. When the decoded address Setting 
Signal is found in coincidence with the previously inputted 
address Signals, the register controller 31a acquires read/ 
write commands sent from the memory controller 5 via 
read/write signal 41a or 41b in synchronous with the clock 
Signals Sent via clock Signal 41c. To be more specific, the 
even-numbered register controller 31a acquires read/write 
commands Sent from the memory controller 4 via read/write 
signal 41a for the even-numbered, while the odd-numbered 
register controller 31a acquires read/write commands via 
read/write signal 41b for the odd-numbered. 

In this step, the read/write commands which are received 
by each constituent of the paired processor elements 3a, may 
be different from each other. That is, when the command 
Sent to the even-numbered register controller 31a is a read 
command, one Sent to the odd-numbered register controller 
31a may be a write command. These read/write signals 41 
are Subsequently transferred to the register 31b. 
When the write commands are received by both of 

constituents of the paired processor elements 3a, the regis 
ters 31b of the even-numbered processor elements 3a 
acquire processed data (8-bits) via the data bus for even 46a 
and hold these data, while the registers 31b of the odd 
numbered processor elements 3a acquire the data via the 
data bus for odd 46b and hold them. 

In contrast, when the read commands are received by both 
of the constituents of the paired processor elements 3a, the 
registers 31b of the even-numbered processor elements 3a 
output processed data (8-bits) to the data bus for even 46a, 
while the registers 31b of the odd-numbered processor 
elements 3a output processed data (8-bits) to the data bus for 
odd 46b. 
AS described just above, by entering an address only once, 

data transfer is achieved to even-numbered processor ele 
ments 3a, as well as to odd-numbered processor elements 
3a. The number of times of the data transfer, therefore, can 
be reduced, to thereby facilitates to increase the Speed of 
data transfer and resultant data processing. 

In addition, by having addressed processor elements 3a as 
in the first embodiment, Similar advantages to those for the 
first embodiment can be achieved in the present embodiment 
as well. 

Referring now to FIG. 8, a modification of the above 
stated embodiment will be described. In the configuration of 
FIG. 8, there are provided two of the fundamental structures 
of FIG. 7. Since 24 of the I/O registers 31b are provided, and 
additional 8 of registerS 31c are operational registers 31C 
which are accessible only from the operational array 36, as 
described earlier referring to FIG. 3, the following process 
ing steps become feasible with the configuration of FIG.8. 

For example, a processing application is assumed, in 
which input data are of 56 bits, output data are of 32 bits, and 
data temporarily held are of 80 bits. In such a case, the 
registers are available So as to include Seven of the registers 
31b as external input registers and four of the registers 31b 
as external output registers. In addition, additional registers 
up to 10 become available with the configuration of FIG. 8, 
which are consisted of eight operational registerS 31C and 
two I/O registers 31b for temporarily holding the data. 

Therefore, data processing becomes feasible with flexible 
use of arbitrary combinations of the register as long as the 
total number of the input and out data bits does not exceed 
192 bits and the total number further including temporarily 
held data does not exceed 256 bits. 
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Exemplary Embodiment 3 

Another illustrative embodiment of the SIMD processor 1 
is described hereinbelow, referring to FIG. 9. The method of 
pointer addressing, or Serial memory acceSS method, is 
utilized in the present embodiment in contrast to the address 
ing method utilized in the Second embodiment. 
To Simplify the ensuing description of the processor, 

descriptions similar to those in the embodiment 2 are 
abbreviated. In addition, components in FIG. 9 similar to 
those in the embodiment 2 are shown with identical numeri 
cal designations. 
From the global processor 2 to memory controller 5, I/O 

commands Such as for address, data, and control are entered 
via bus lines. The global processor 2 Sends operational and 
other similar signals to processing instructing registers (not 
shown). In addition, responding to a start code entered into 
Start registers (not shown) by the global processor 2, 
memory controller 5 initiates automatically executing a 
predetermined set of processing Steps. 

Responding to commands from the global processor 2, the 
memory controller 5 generates reset Signals which are sent 
through the external interface 4 to a processor element block 
3a. Register controllers 31a are then reset by these reset 
Signals. In addition, a clock signal is Sent to the register 
controller 31a nearest to the external interface 4 from a 
memory controller 5 thorough the external interface 4 via 
the clock signal 41c. 

In Synchronous with the clock signals Sent via clock 
Signal 41c, the register controller 31a acquires read/write 
commands sent from the memory controller 5 via read/write 
signal 45a or 45b. These read/write commands are then 
entered to the registers 31b of the even-numbered and 
odd-numbered processor elements 3a. In this step, the 
read/write commands which are Sent to each constituent of 
the paired register controllerS 31a of the processor elements 
3a, may be different from each other in a similar manner to 
the first embodiment. 

Therefore, by entering an pointer address once, data 
transfer is achieved to even-numbered processor elements 
3a, as well as to odd-numbered processor elements 3a, also 
in a similar manner to the first embodiment. The number of 
times of the data transfer can be thus reduced to thereby 
facilitates to increase the Speed of data transfer and data 
processing. 

Exemplary Embodiment 4 
Another illustrative embodiment of the SIMD processor 1 

is described hereinbelow, referring to FIGS. 10 and 11. To 
Simplify the ensuing description of the processor, descrip 
tions similar to those in the embodiment 1 are abbreviated. 
In addition, the components in FIGS. 10 and 11 also similar 
to those in the embodiment 1 are shown with identical 
numerical designations. 

Referring now to FIG. 10, the SIMD processor disclosed 
herein is characterized by further providing externally a 
plurality of line buffers 61. Although two line buffers are 
shown in FIG. 10, the number thereof may suitably be 
changed. 

These line buffers 61 serve to store several data Such as, 
already processed or necessary to address a picture element 
either one line above or below the currently addressed pixel. 
The line buffers 61 also store the data of pixels, the number 
of which exceeds that of processor elements 3a, as in the 
case where the pixel number is considerably large. 

In the configuration illustrated in FIG. 10, a line buffer 61 
is connected to an I/O register file 31, and a portion of the 
data, which are held in the register file 31, are Sent to the line 
buffer 61 to subsequently be stored. The data stored in a line 
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buffer 61 may be sent to an I/O register 31, where relevant, 
to Subsequently be used for data processing. 

It may be added that each of the I/O register blocks of 
FIG. 10 designates one of 256 combinations of register file 
31 and register 31b, aligning as shown in FIG. 3. 
AS indicated earlier, it is possible for the processor 

including 256 processor elements 3a to Store data of up to 
256 pixels into internal register files 31. When the number 
of pixels exceeds that number, data of one line can be 
divided to be subsequently stored. 

In such a case, by utilizing the plurality of line buffers 61 
provided externally, a method of data processing becomes 
feasible, in which, even when the number of pixels exceeds 
256, the data are first acquired by the unit of 256 pixels, then 
can be processed repeatedly, to thereby facilitate to effi 
ciently process data of as many pixels as possible. The extent 
of the pixel number, however, is limited by the capacity of 
the line buffer 61. 

Therefore, the data processing can be carried out with 
relative ease with the additionally provided line buffers 61, 
even when the number of pixels is considerably increased. 

In addition, it also becomes feasible for portions of the 
data in I/O register files 31 be stored in line buffers 61. As 
a result, Some vacant I/O register files 31 are provided to 
become available for other possible data processing, to 
thereby be able to carry out processing more efficiently. That 
is, data processing becomes feasible for the data with a 
capacity exceeding that of registerS 31b in processor element 
3a. 

Furthermore, an external line buffer 61 is additionally 
provided regardless of the kind of the register file. That is, 
as illustrated in FIG. 11, a line buffer 61 may be provided to 
be connected to an input register file for only Storing data to 
be processed, as well as, to an output register file for only 
outputting processed data to a data bus 41d. 

In these cases, portions of the data Stored in the output 
register file are sent to a line buffer 61 to be subsequently be 
held. The data held in the line buffer 61 are sent to an input 
register to Subsequently be used as the data to be processed. 

It is apparent from the above description including the 
examples, Since the data to be processed can be held directly 
in a specific data holding unit in an addressed processor 
element with the present Structure of the processor, the data 
can be transferred directly to the Specific processor element. 
Likewise, processed data can be outputted from a specific 
data holding unit of the addressed processor element. AS a 
result, higher speeds are achieved of data transfer and 
resultant data processing. 

In addition, the data holding unit Serves as input as well 
as output registers. The use of the registers can therefore be 
made more flexible and data processing becomes feasible 
with the Suitably Selected combination of registers depend 
ing on the bit number of input or output data. 

Furthermore, data transfer for both even- and odd 
numbered processor elements can be carried out by address 
ing once a paired processor via respective data transfer buses 
which are respectively assigned to the even- or odd 
numbered processor elements. The transfer is therefore 
achieved of more data for a Single transfer addressing, to 
thereby attain higher speeds of data transfer and resultant 
data processing. 

The processor disclosed herein may additionally include 
a predetermined number of data holding units. Utilizing 
these holding units, processing operation of the data can be 
carried out by dividing data into predetermined processing 
units, to be inputted and processed by the divided units in a 
repeated manner. Therefore, data processing becomes fea 
Sible with relative ease for increased number of repeated 
processing. 
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Additional modifications and variations of the present 

invention are possible in light of the above teachings. It is 
therefore to be understood that within the scope of the 
appended claims, the invention may be practiced otherwise 
than as Specifically described herein. 

This document claims priority and contains Subject matter 
related to Japanese Patent Application No. 11-286865, filed 
with the Japanese Patent Office on Sep. 10, 1999, the entire 
contents of which are hereby incorporated by reference. 
What is claimed as new and desired to be secured by 

Letters Patent of the United States is: 
1. A Single instruction Stream multiple data Stream 

(SIMD) processor comprising: 
a plurality of processor elements each having, 

a processing unit for processing data, and 
a data holding unit for holding any of data to be 

processed and already processed by Said processing 
unit, 

a data transfer bus interconnecting Said processor ele 
ments, and 

an addressing unit for addressing any one of Said proces 
Sor elements, 

wherein Said data holding unit of a Specific processor 
element addressed by Said addressing unit carries out 
any one of acquiring and outputting data by way of Said 
data transfer bus. 

2. The SIMD processor according to claim 1, wherein said 
data holding unit comprises a first data holding unit for 
holding data to be processed, and a Second data holding unit 
for holding data already processed by Said processing unit. 

3. The SIMD processor according to claim 1, wherein: 
said plurality of processor elements are formed to be 

paired Such that each of two neighboring processor 
elements are assigned, respectively, by an odd or even 
number and that one identical address is assigned to the 
paired processor elements, 

a data transfer bus is assigned to the even-numbered 
processor elements and another data transfer bus is 
assigned to the odd-numbered processor elements, and 

Said data holding unit in Said paired processor elements 
addressed by Said addressing unit carries out any one of 
acquiring and outputting data by way of one corre 
sponding data transfer bus. 

4. The SIMD processor according to claim 1, 
wherein each of Said plurality of processor elements 

includes a predetermined number of data holding units. 
5. The SIMD processor according to claim 4, wherein 
processing operation of data in each processor element is 

carried out by dividing data into predetermined units, 
acquiring the data from Said data holding unit by, and 
processing data in Said predetermined units by the 
processing unit. 

6. A SIMD processor comprising: 
a plurality of processor elements each having, 

a processing unit for processing data, and 
a data holding unit for holding any of data to be 

processed and already processed by Said processing 
unit, 

a data transfer bus interconnecting Said processor ele 
ments, 

an addressing unit for addressing any one of Said proces 
Sor elements, and 

a signal generating unit for inputting to Said data holding 
unit any of input Signals for acquiring data to be 
processed from Said data transfer bus to Subsequently 
hold the data in Said data holding unit and output 
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Signals for outputting processed data held in Said data 
holding unit to Said data transfer bus, 

wherein 
Said addressing unit addresses a specific processor 

element, and 
Said data holding unit of Said specific processor element 

addressed by Said addressing unit carries out any one 
of acquiring and outputting data by way of Said data 
transfer buS in response to the Signal inputted to Said 
data holding unit from Said Signal generating unit. 

7. The SIMD processor according to claim 6, wherein: 
Said plurality of processor elements are formed to be 

paired Such that each of two neighboring processor 
elements are assigned, respectively, by an odd or even 
number and that one identical address is assigned to the 
paired processor elements, 

a data transfer bus is assigned to the even-numbered 
processor elements and another data transfer bus is 
assigned to the odd-numbered processor elements, and 

Said data holding unit in Said paired processor elements 
addressed by Said addressing unit carries out any one of 
acquiring and outputting data by way of one corre 
sponding data transfer bus. 

8. The SIMD processor according to claim 6, 
wherein each of Said plurality of processor elements 

includes a predetermined number of data holding units. 
9. The SIMD processor according to claim 8, wherein 

processing operation of data in each processor element is 
carried out by dividing the data into predetermined units, 
acquiring data from Said data holding units, and processing 
the data by the processing unit. 

10. A SIMD processor comprising: 
plurality of processor element means each having, 

processing means for processing data, and 
data holding means for holding any of data to be 

processed and already processed by Said processing 
meanS, 

data transfer bus means interconnecting Said processor 
element means, and 

addressing means for addressing any one of Said proces 
Sor element means, 

wherein Said data holding means of Said specific one of 
Said processor element means addressed by Said 
addressing means carry out any one of acquiring and 
outputting data by way of Said data transfer bus means. 

11. The SIMD processor according to claim 10, wherein 
Said data holding means comprises first data holding means 
for holding data to be processed and Second data holding 
means for holding data already processed by Said processing 
CS. 

12. The SIMD processor according to claim 10, wherein: 
Said plurality of processor element means are formed to 

be paired Such that each of two neighboring processor 
elements are assigned, respectively, by an odd or even 
number and that one identical address is assigned to 
Said paired processor element means, 

data transfer bus means is assigned to the even-numbered 
processor element means and another data transfer bus 
means is assigned to the odd-numbered processor ele 
ment means, and 

Said data holding means in Said paired processor element 
means addressed by Said addressing means carry out 
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any one of acquiring and outputting data by way of one 
of corresponding data transfer bus means. 

13. The SIMD processor according to claim 10, 
wherein each of Said processing means includes a prede 

termined number of data holding means. 
14. The SIMD processor according to claim 13, wherein 

processing operation of data in each processor element is 
carried out by dividing data into predetermined units, acquir 
ing the data from Said data holding means, and processing 
the data by the processing means. 

15. A SIMD processor comprising: 
plurality of processor element means each having, 

processing means for processing data, and 
data holding means for holding any of data to be 

processed and already processed by Said processing 
meanS, 

data transfer bus means interconnecting Said processor 
element means, 

addressing means for addressing any one of Said proces 
Sor element means, and 

Signal generating means for inputting to Said data holding 
means any of input signals for acquiring data to be 
processed from Said data transfer bus means to Subse 
quently hold the data in Said data holding means and 
output Signals for outputting processed data held in Said 
data holding means to Said data transfer bus means, 

wherein 
Said addressing means address a specific processor 

element, 
Said data holding means of Said Specific processor 

element means addressed by Said addressing means 
carries out any one of acquiring and outputting data 
by way of Said data transfer bus means in response 
to the Signal inputted to Said data holding means 
from Said Signal generating means. 

16. The SIMD processor according to claim 15, 
wherein: 

Said plurality of processor element means are formed to 
be paired Such that each of two neighboring proces 
Sor elements are assigned, respectively, by an odd or 
even number and that one identical address is 
assigned to Said paired processor element means, 

data transfer bus means is assigned to the even 
numbered processor element means and another data 
transfer bus means is assigned to the odd-numbered 
processor element means, and 

Said data holding means in Said paired processor ele 
ment means addressed by Said addressing means 
carry out any one of acquiring and outputting data by 
way of one of corresponding data transfer bus 
CS. 

17. The SIMD processor according to claim 15, further 
compriSIng: 

a predetermined number of data holding means. 
18. The SIMD processor according to claim 17, 
wherein processing operation of the data is carried out by 

dividing the data into predetermined units, acquiring 
the data from Said data holding means by, and process 
ing the data by the divided units. 


